SUMMARY Lymphocytic infiltration was assessed semiquantitatively in 447 specimens of rectal cancer. Corrected five year survivals for pronounced, moderate, and little lymphocytic infiltration were 92%, 65% and 36%, respectively. Grading was shown to be reproducible in an intraobserver study (observed agreement 81%, expected agreement 34%, kappa coefficient 072). In the multivariate survival analysis of grade and stage related variables lymphocytic infiltration was the only grade related variable to be accepted within the prognostic model. This model also included the number of lymph node metastases and the extent of tumour spread.
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It is suggested that the conservation of the normal interactive traffic between epithelium and mucosa associated lymphoid tissue (MALT) signals a low grade growth.This is supported by the association between lymphocytic infiltration and the expression of secretory component by malignant epithelium.
The survival advantage of a pronounced lymphocytic infiltration in specimens of large bowel cancer has been known for many years. MacCarty' commented on the benefit of lymphocytic infiltration in 1931, and his observations have been endorsed and amplified in subsequent communications.2-9 None of these studies has allowed the grade of lymphocytic infiltration to compete with more traditional variables by the method of multivariate survival analysis, using the proportional hazards regression model.10o Such a statistical manoeuvre would allow the independent effect of lymphocytic infiltration on survival to be separated from other prognostic variables.
Material and methods
Sections from 447 unselected specimens of rectal cancer, which had been removed by radical surgery between 1960 and 1965, were examined. Cancers complicating chronic inflammatory bowel disease and familial polyposis coli were excluded, as were specimens removed from patients who had died within 28 days of surgery. Patients were followed up for at least 15 years, or until death. Details of follow up procedures and documentation have been published previously. 12 Lymphocytic infiltration was graded as being pronounced, moderate, and little or none, and this assessment was made at the advancing front of the tumour. The lymphocytic infiltrate was usually distributed Accepted for publication 30 January 1986 within a delicate connective tissue lamina at the growing tumour margin (Fig. 1) . Other inflammatory cells were also represented. The lamina closely resembled normal lamina propria and followed the advancing edge of the tumour in a sleeve like manner. When the tumour invaded in a more nodular fashion the lymphocytic infiltrate was arranged in a cap. Little or no lymphocytic infiltration is self explanatory, and moderate infiltration implied a broken or imperfectly formed lamina with relatively few lymphocytes. As Variables were analysed by standard survival methods and by multivariate analysis using the proportional hazards regression model.'01' Deaths from causes other than rectal cancer were treated as censored observations at the time of death. In this way lymphocytic infiltration was directly linked with tumour behaviour. Variables were chosen by the forward stepwise regression model using the BMDP2L program. Using this method, the independent effect of lymphocytic infiltration on survival was separated from the other prognostic variables. 
Results
The influence of lymphocytic infiltration on survival is shown by Kaplan-Meier survival curves (Fig. 2 ), and Lymphocytic infiltration and survival in rectal cancer Likelihood ofratio X2 to enter into model
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Discussion
This study confirms the survival advantage of a pronounced lymphocytic infiltrate in specimens of rectal adenocarcinoma. 1-9 It is the first study, however, to show that the effect is partly independent from other pathological variables. Practical applications of this observation have been presented in detail elsewhere. 1 3
The role of immune mechanisms in the pathogenesis and spread of cancer has been debated for many years. There are two explanations for the results of this study that are not necessarily mutually exclusive. Firstly, the lymphocytic infiltrate could represent a specific response by the host against the tumour. Secondly, the inflammatory lamina at the advancing front of the tumour may be closely related to the normal lamina propria in terms of its structure and function. The persistence of the normal channels of communication between epithelium and mucosa associated lymphoid tissue (MALT) might signal a high level of functional differentiation.
The proportions of lymphocyte subsets are changed in the malignant stroma of colorectal cancers compared with those of normal lamina propria, with an increased cytotoxic-suppressor:helper T cell ratio.'6 17 Reduced numbers of IgA secreting plasma cells have been observed, whereas IgG secreting plasma cells may be more numerous.'8 Macrophages have been detected in greatly increased numbers.'8 These modulations indicate that immune mechanisms were operating within the stroma surrounding neoplastic epithelium. No correlations, however, between lymphocyte subset numbers and stage of disease have been described.'8 19 Increased numbers of macrophages'8 and extensive fibrosis'3 have been found in advanced cases of rectal cancer. It is important to appreciate that most of these studies have relied on small samples of frozen tissue, which may not have been sufficiently representative.
Some in vitro studies support the existence of specific antitumour immunity. A leucocyte inhibition assay was positive in 41% of patients with colorectal cancer but only 6% of treated patients with no clinical evidence of residual disease. indirect support for the second hypothesis. The association between lymphocytic infiltration and expression of secretory component by malignant epithelium, as shown by this study, adds further indirect support to the hypothesis. It is possible that the in vitro studies described above identified an epiphenomenon that could not arise without the persistence of epithelial-stromal interactions at the tumour interface. The same argument might apply to the lymph node changes.
The conclusion of this paper is that the presence of a peritumoral lymphocytic infiltrate is an important independent prognostic marker, second only to the number of lymph node metastases. This finding, however, is unlikely to indicate the successful limitation of growth by a specific immune response and probably represents the persistence of epithelial-stromal interactions, or both, that become secondarily modified and increased through the anomalous presentation of tumour associated and major histocompatibility complex class II antigens.
I thank WS Atkin and J Cuzick for their statistical support, K Miller and J England for technical help, and Jill Grimsey for typing the manuscript.
